Proposed by Cezar Lupu, student, University of
x∈ [a,b] | f (x)|.
Proposed by Mihaly
Bencze, Brasov, Romania. Suppose n ≥ 2 and let λ 1 , . . . , λ n be positive numbers such that n k=1 1/λ k = 1. Prove that
Proposed by Ovidiu Furdui, Campia Turzii, Cluj, Romania. Find
where H n denotes the nth harmonic number.
Proposed by Marius Cavachi, "
Ovidius" University of Constanta, Constanta, Romania. Let n be a positive integer and let A 1 , . . . , A n , B 1 , . . . , B n , C 1 , . . . , C n be points on the unit two-dimensional sphere S 2 . Let d(X, Y ) denote the geodesic distance on the sphere from X to Y , and let e(X, Y ) be the Euclidean distance across the chord from X to Y . Show that (a) There exists P ∈ S 2 such that (Q, B i The following construction identifies the required triples of cevians. Take an arbitrary cevian A A not passing through I and consider the circle κ centered at I tangent to A A , say at P A . There are two points on κ for which the line joining them to B is tangent to κ. Choose for P B the one that is counterclockwise from P A on κ, and take B to be the intersection of the line through B and P B with AC. Similarly choose P C to lie counterclockwise from P B on κ, and let C be the intersection of AB with the tangent from C to κ at P C . By construction, κ is the incircle of the subtriangle.
Editorial comment. Little attention has been given to the subtriangle that is the topic of this problem. If the non-concurrent cevians divide the sides of ABC in ratios λ, μ, ν, Routh's theorem gives the area of the subtriangle as 
(b) Show that the same conclusion holds if we drop the second condition on f from (a) and instead require that f have a continuous second derivative on [0, ∞) such that
(c) Dropping the conditions of (a) and (b), find a monotone decreasing function f on [0, ∞) with f (0) > 0 such that
Solution by Richard Bagby, New Mexico State University, Las Cruces, NM. For f a monotone decreasing function on [0, ∞) with lim x→∞ f (x) = 0, define
By the alternating series test, the series defines
is a nonincreasing function of the positive integer k. Therefore, we have
as well as
Thus we see that
is also continuous at the origin. (b) Suppose that instead of assuming that f (x) is convex, we assume that f ∈ C 2 [0, ∞) with
Observe that since f (x) → 0 as x → ∞, we may write
This implies that is given by f (x) = 1 for 0 ≤ x < 1 and f (x) = 0 for 1 ≤ x < ∞. For each positive integer k, we then have F(1/(2k)) = 1 and F(1/(2k + 1)) = 0. 
. The residue formula says that
However,
,
Combining our results, we conclude that
or, equivalently,
Therefore, as claimed, we get 
A Triangle Construction
11419 [2009, 276] . Proposed by Vasile Mihai, Belleville, Ontario, Canada. Let G be the centroid, H the orthocenter, O the circumcenter, and P the circumcircle of a triangle ABC that is neither isosceles nor right.
Let A , B , and C be the orthic points of ABC, that is, the respective feet of the altitudes from A, B, and C. Let A 1 be the point on P such that A A 1 is parallel to BC, and define B 1 , C 1 similarly. Let A 1 be the point on P such that A 1 A 1 is parallel to A A , and define B 1 , C 1 similarly (see sketch).
Show that is a rational multiple of π. For m = 2, note that integration by parts gives
